Gas phase oxidants of cigarette smoke increase nitric oxide synthase and xanthine oxidase activities of rabbit brain synaptosomes.
In the present study we demonstrated that NO synthase and xanthine oxidase of synaptosomes isolated from rabbit brain cortex can be activated by the gas phase of cigarette smoke to produce nitric oxide and superoxide which react together to form peroxynitrite. Expose of synaptosomes, up to 3 hours, in the gas phase of cigarette smoke, a gradual increase in both nitric oxide and superoxide release that were inhibited by N-monomethyl-L-arginine (100 microM) and oxypurinol (1 mM), respectively, was observed. NO synthase and xanthine oxidase activities were increased approximately three fold after treatment of synaptosomes with the gas phase of cigarette smoke as compared with the gas phase deprived of oxidants. Synaptosomes treated with the gas phase of cigarette smoke dramatically increased 3-nitrotyrosine production (used as an index of peroxynitrite formation). Synaptosomes treated with the gas phase of cigarette smoke, promptly increased malondialdehyde production with subsequent decrease of synaptosomal plasma membrane fluidity estimated by fluorescence anisotropy of 1,4-(trimethyl-amino-phenyl)-6-phenyl-hexa-1,3,5-triene. Gas phase deprived of oxidants showed a small but not statistically significant (p > 0.05) effect on both malondialdehyde and membrane fluidity. In summary, the present results indicate that activation of NO synthase and xanthine oxidase of brain cells by oxidants contained in the gas phase of cigarette smoke lead to the formation of peroxynitrite a causative factor in neurotoxicity.